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PURPOSE: To improve the cooling efficiency of an ice cream freezing vessel and 
reduce the necessary amount of the cooling material, by furnishing the cooling mate- 
rial container of an" ice cream freezer with a closable opening (or the feeding of the 
cooling material, thereby enabling the feeding of additional cooling material to the 
container. 

CONSTITUTION: Raw materials of ice cream are placed into a cream-stirring vessel 
10, and cooling materials such as ice. salt. etc. are put in the cooling material con- 
tainer 60 of the cooling vessel 30. The ice cream raw materials are stirred with 
stirring blades 11, and cooled with the cooling materials 20 to obtain ice cream. 
When the amount of the cooling materials are decreased by melting during the freez- 
ing operation, the body 40b supporting the driving means is turned to align the 
opening 14 with the opening 13 for the feeding of the cooling materials, and the 
additional cooling materials are charged into the vessel through the opening 13. 
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PURPOSE: To improve the efficiency for the preparation of carbonated ice used in 
the preparation of ice cream containing carbotated ice, by cooling and freezing water 
in the presence of carbon dioxide gas under stirring. 

CONSTITUTION: A cylinder 2 cooled to a low temperature by coolers 3 and 4 is fed 
with water from the water tank 9 and at the same time, with carbon dioxide gas 
from the carbon dioxide gas bomb 11. The water and the gas are mixed together 

with a stirring means 5, and frozen at - 10 20C. The carbonated ice cubes in 

the freezer 1 are released through the outlet port 2a into the crusher 15 by the pres- 
sure of the supplied water. The ice cubes are crushed to granules or pellets, continu- 
ously, by the crushing means 19 in the body 17 of the crusher 15. The crushed car- 
bonated ice is mixed in the subsequent mixing tank 20 with the raw materials of ice 
cream sent from , the raw material supply source 22 by . a mixing mean? 25. The 
mixture is pumped into a stirrer 27 with a pump 26. and stirred wiih stirring blades 
( 30 together with air supplied from the air bomb 32 to obtain ice' cream containing 
carbonated ice. 
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PURPOSE: Jq.prepare a hi>rh-qualiiy food such as gas-filled ice crea m, pre vent inp the 
escape of, gas from the frozen food, by the use of a specific apparatus tor the pre- 
paration oPcarbonated ice cream, etc.. wherein the apparatus is composed of two 
cylinders connected in series and each having a stirrinp means and a cooler, and the 
mixture of the raw materials and the jras stirred and cooled in the first cylinder is 
cooled again in the second c>linder. 

CONSTITUTION: The first cylinder i having inner stirrinp blades f» and nn outer 
cooler 15 is-Jurnished at one end with the raw material inlet 9 and the cas inlets lUa 
and 10b. and at the uthcr end with the outlet J. The outlet J is connected through 
the connectinc box 19 and the path *Jh with the second cylinder 'JO ha vine the inner 
stirring blades -t> and the outer cooler and furnished wim me >i;;ilei 1!I 'M the 
opposite side to the first cylinder 1. The raw materials are cooied in a in mi - \ i} L 
in the first cVhr.der 1. and subsequent I v eonled to a lower temperature, e c — -H' ^ 
— 41 J C. in the second cylinder 20. (.'arhun din\ine >:as i> intra|»peii nit':*, the raw 
materials during the si i rr in>i in the first c> liiuier 1 . and cari-wnateii ice cream can he 
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SPECIFICATION 



1. TITLE OF THE INVENTION 

Frozen food product manufacturing apparatus 

2. WHAT IS CLAIMED IS : 

Frozen food product manufacturing apparatus which 
comprises a 1st cylinder which is provided with a raw material 
supply port and a gas supply port, a 1st stirring mechanism 
which is provided in said 1st cylinder, which is connected to 
a drive source and rotates and which stirs said raw material, 
a 1st cooler which is provided in said 1st cylinder and by 
which said raw material is cooled while it is being stirred, a 
2nd cylinder which is connected to said 1st cylinder and 
receives the frozen food product which has been produced by 
stirring and cooling in said 1st cylinder, a 2nd stirring 
mechanism which is provided in said 2nd cylinder, which is 
connected to a drive source and rotates and which stirs said 
frozen food product, and a 2nd cooler which is provided in 
said 2nd cylinder and by which said frozen food product, while 
being stirred, is cooled to a temperature which is lower than 
the cooling temperature in said 1st cylinder. 

3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a manufacturing 
apparatus for manufacturing a frozen food product such 
as, e.g., ice cream containing carbon dioxide. 

The object of the invention is to provide a frozen food 
product manufacturing apparatus in which a 1st cylinder and a 
2nd cylinder are provided with respective stirring mechanisms, 
raw materials and gas are cooled by the 1st cylinder while 
being stirred, and the resulting frozen food product is 
stirred and cooled to a still lower temperature by the 2nd 
cylinder, so making possible the continuous manufacture of a 
frozen food product with which there is no escape of gas which 
has been incorporated. 



Below, the invention will be described with reference to 
one example of practice which is shown in the drawing. In the 
drawing, 1 is a horizontally disposed 1st cylinder, at whose 



front end there is a pour-out port 2, and at whose rear end 
there is a pass-through opening 4 provided with a bearing 3. 
A rotation shaft 6 which has a stirrer blade 5 in spiral form 
is inserted in this 1st cylinder 1 in a manner permitting 
rotation, so constituting a 1st stirring mechanism 7. The 
rotation shaft 6 of this 1st stirring mechanism 7 passes 
, through the pass-through opening 4 and projects rearwardly, 
and its end portion is connected to a drive source 8 such as 
an electric motor, etc. 

Further, a raw material supply port 9 for the supply of 
ice cream raw materials, a gas supply port 10a for the supply 
of carbon dioxide and an air supply port 10b are provided in 
the outer wall which is located at the rear-end portion of the 
1st cylinder 1. The raw material supply port 9 is connected 
via a pump 11 to a raw material supply source 12, the gas 
supply port 10a is connected via a valve 13a to a gas supply 
source 14a, and the air supply port 10b is connected via a 
valve 13b to an air supply source 14b. Further, on the inner 
peripheral wall of the 1st cylinder 1, there is installed a 
1st cooler 15, which is connected to a compressor 16, a 
condenser 17 and a capillary tube 18 in order to establish a 
freezing cycle, the arrangement being that the raw materials 
in the 1st cylinder 1 are cooled to about -10°C. 

A junction box J.9 is connected to the pour-out port 2 of 
the 1st cylinder 1, and a vertically disposed 2nd cylinder 20 
is connected to this junction box 19. A pour-out port 21 is 
provided at the front end of this 2nd cylinder 20, and a pass- 
through opening 23 provided with a bearing 22 is opened in its 
rear end. A 2nd stirring mechanism 26 is constituted by 
inserting into the 2nd cylinder 20 a rotation shaft 25 which 
possesses a stirrer blade 24. The rotation shaft 25 of the 
2nd stirring mechanism 26 passes through the pass-through 
opening 23 and projects upwardly, and this end portion is 
connected to a drive source 27 such as an electric motor, etc. 
Further, an injection passage 28 which is for the purpose of 
injecting into the 2nd cylinder 20 the frozen food product 
which is in the junction box 19, i.e., the frozen food product 
which has been produced in the 1st cylinder 1 is provided at 
the rear portion of the 2nd cylinder 2Q. On the inner peri- 
pheral wall of the 2nd cylinder 20, there is installed a 2nd 
cooler 29, which is connected to a compressor 30, a condenser 
31 and a capillary tube 32 in order to establish a freezing 



cycle, the arrangement being that raw material inside the 2nd 
cylinder 20 is cooled to about -20°C - -40°C. A cock 33 is 
connected to the abovenoted pour-out port 21. 

When, in a state in which the drive sources 8 and 27 are 
actuated and the two freezer cycles are made operative, ice 
cream raw materials are supplied via the raw material supply 
port 9, carbon dioxide is supplied via the gas supply port 10a 
and air is supplied via the air supply port 10b, the raw 
materials are stirred by the stirrer blade 5 inside the 1st 
cylinder 1 and are cooled to about -10 C C. Therefore, the raw 
materials are kneaded and go to the state of a soft frozen 
food product, i.e., a soft cream state. Accompanying rotation 
of the stirrer blade 5, the soft frozen food product which has 
thus been produced in the 1st cylinder 1 is gradually poured 
out of the pour-out port 2 and it flows from the interior of 
the junction box 19 and goes via the injection passage 28 into 
the 2nd cylinder 20. Then, it is stirred by the stirrer blade 
24 in the 2nd cylinder 20 and cooled to -20°C - -40°C by the 
2nd cooler 29, so producing a comparatively hard frozen 
product. In this case, since the carbon dioxide which was 
supplied during kneading in the 1st cylinder 1 is incorporated 
in the frozen food product, ice-cream containing carbon 
dioxide is produced, and no escape of carbon dioxide occurs 
even when the ice cream is poured out from the pour-out port 
21 of the 2nd cylinder 20 and received into cups, etc. 

Needless to say, although a description relating to the 
manufacture of ice cream was given in the example above, the 
invention is not limited to this example, but it may be also 
applied to other frozen food products. 

Since, as described above, a 1st cylinder and a 2nd 
cylinder are provided with respective stirring mechanisms, and 
the arrangement is made such that raw materials and gas are 
cooled by the 1st cylinder while being stirred and the 
resulting frozen food product is stirred and cooled to a still 
lower temperature by the 2nd cylinder, the invention makes 
possible the continuous manufacture of a frozen food product 
incorporating gas, and since the frozen food product produced 
in the preceding stage is cooled to a still lower temperature 
in the subsequent stage, a high-quality frozen food product 
can be produced without leakage of gas. There is also the 
advantage that the apparatus can be provided at low cost, 



since it is structurally simple. 

4. BRIEF DESCRIPTION OF THE DRAWING 

The drawing is a vertical-section front view which shows 
one example of practice of the invention. 

1 ♦ . . 1st cylinder, 7 ... 1st stirring mechanism, 8 ... 
drive source, 9 ... raw material supply port, 10a ... gas 
supply port, 15 ... 1st cooler, 20 ... 2nd cylinder, 26 ... 
2nd stirring mechanism, 27 ... drive source, 29 ... 2nd 
cooler . 
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